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CONNECTION DEVICE FOR TIRE-BUILDING DRUM 

FIELD OF THE INVENTION 
[0001] The present invention relates to a device for connecting a 
center shaft of a tire-building drum for building a pneumatic tire, with 
a drive shaft on a building machine body side, and in particular to a 
technology for improving the work efficiency of connection and 
disconnection of both shafts. 

BACKGROUND ART 
[0002] Various proposals have been made with respect to the 
connection structure between a center shaft 112 of a tire-building drum 
111 and a drive shaft 114 on a building machine body side 113, as 
shown in FIG. 5, for example. However, from the viewpoint of safety, 
cost, durability, occupied space, etc., a widely adopted measure is still 
to use a structure wherein flanges provided on the shaft ends of those 
shafts are brought into abutment with each other and connected 
together with a plurality of through bolts. 

[0003] While a conventional technology is satisfactory in terms of 
safety, cost, durability, occupied space, etc., in order to connect the 
drum center shaft to the drive shaft, it is necessary to perform a 
counter lock fitting of these shafts for centering, followed by insertion 
of a plurality of bolts into the respective flanges and tightening of nuts 
to each of them. Due to requirement for such operations, the 
connection workability of the tire-building drum deteriorates, and the 
same is true for the disconnection of the tire-building drum from the 
building machine body. 

[0004] Accordingly, it is an object of the present invention to 
provide a connection device for a tire-building drum in which work 
efficiency of both connection and disconnection of the tire-building 
drum is significantly improved even after requirements for safety, cost, 
durability, occupied space, etc. are fully satisfied. 
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DISCLOSURE OF THE INVENTION 
[0005] The connection device for a tire-building drum according to 
one aspect of the present invention is for connecting a center shaft of 
the tire-building drum to a drive shaft on a building machine body side 
in which a form-locking portion in the truncated cone shape fitting to 
each other is provided on shaft ends of both shafts to be brought into 
contact with each other, one end of a cylindrical member is disposed 
by screwing to a head portion of the drive shaft preferably with a 
trapezoid screw, and a plurality of cam rollers rotatable around the 
center axis oriented in the radial direction are attached with an 
interval in the circumferential direction on the inner circumferential 
surface of the other end of this cylindrical member. Also, a flange 
pressed by the cam rollers to the drive shaft side under displacement 
by tightening of the cylindrical member is provided at the end portion 
of the above drum center shaft, and cutout portions are provided on the 
flange, for preventing interference of the cylindrical member with the 
cam rollers before the tightening displacement, i.e., in the loosened 
state. 

[0006] In this instance, in a state where the cylindrical member of 
the drive shaft is in the loosened state, the drum center shaft is 
advanced and displaced toward the drive shaft side while the flange of 
the drum center shaft is passed through the cam rollers with its cutout 
portions so that a predetermined form-locking is achieved between the 
drum center shaft and the drive shaft for alignment of both shafts. 
Subsequently, the cylindrical member on the drive shaft is tightened 
and displaced so that the cam rollers ride over the flange, and the 
flange and hence the drum center shaft are sufficiently urged toward 
the drive shaft side. As a result, by pressing the flange by the cam 
rollers with a sufficiently large force toward the drive shaft, both the 
shafts can be connected with each other, i.e., the tire-building drum 
can be connected to the building machine body. In this case, the force 
for urging the flange or the pressing force can be increased particularly 
when the drive shaft is screwed to the cylindrical member with 
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trapezoidal screws. 

[0007] In this way, since both the shafts can be firmly connected as 
desired by the translation motion of the drum center shaft and a single 
rotational motion of the cylindrical member over a predetermined 
angular range, the connection work efficiency of the tire-building 
drum can be significantly improved as compared with the conventional 
technique wherein a plurality of bolts are inserted into a flange and 
tightened by nuts. 

[0008] Also, since disconnection of both the connected shafts can be 
performed easily by rotational relaxing displacement of the cylindrical 
member and retracting displacement of the drum center shaft as 
mentioned above, the disconnection work can be conducted with high 
efficiency. 

[0009] Moreover, in the connection device explained above, since 
both the shafts can be connected positively by mechanically holding 
the flange of the drum center shaft between the cam rollers provided 
on the cylindrical member based on the rotational displacement of the 
cylindrical member with its one end screwed to the drive shaft, high 
safety can be realized with less equipment cost and a sufficiently small 
occupied space. 

[0010] Also, by rotating the cam rollers of the cylindrical member 
with respect to the flange of the drum center shaft, abrasion of these 
elements can be suppressed and durability can be improved. And also, 
if the contact area between the both is increased by screwing the 
cylindrical member and the drive shaft with the trapezoidal screws, 
their abrasion resistance or durability can be also improved. 
[0011] The abrasion resistance is further improved if a metal plate 
with high hardness such as tool steel is disposed at least at a contact 
portion of the flange to make a line contact with the circumferential 
surface of the cam roller. 

[0012] In the connection device according to another aspect of the 
present invention, a contact flange and a form-locking portion fitting 
to each other in the truncated cone shape, for example, are provided 
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particularly at each of the shaft ends of the drum center shaft and the 
drive shaft, and an inclined surface is provided at each of the contact 
flanges which gradually thins it outward in the radial direction from 
the flange disposed shaft side. And tapered sidewall grooves to be in 
contact with both the inclined surfaces of the contact flanges are 
provided on a hinged clamp made of a pair of arcuate members 
disposed over the both flanges around the both contact flanges in the 
state brought into mutual contact. 

[0013] In this instance, the tire-building drum is advanced and 
displaced toward the building machine body side, the form-locking 
portion to the drum center shaft and the drive shaft is fitted and both 
the contact flanges are brought into contact so that the both shafts are 
aligned and their positions in the axial direction are determined. In 
this state, the hinged clamp is fitted around both the contact flanges 
and the clamp is tightened so that the both shafts can be easily and 
quickly connected with sufficient firmness under a simpler structure. 
[0014] Disconnection of both the shafts can be also performed 
easily and quickly by removal of the hinged clamp and retracting and 
displacement of the tire-building drum. 

[0015] The tightening of the hinged clamp here may also be 
performed using a toggle clamp or the like, other than bolts and nuts. 
[0016] Moreover, in the device having the respective contact flanges 
and the hinged clamp as the major constituting members, both the cost 
and occupied space can be sufficiently kept low and sufficiently high 
safety and durability can be ensured. 

[0017] In this instance, by designing the inclined surface of each of 
the contact flanges and the tapered sidewall of each of the hinged 
clamps so as to be inclined in the same direction by an equal angle, 
when a surface contact between the inclined surfaces and the tapered 
sidewalls is made possible, the tightening force of the hinged clamps 
can be sufficiently distributed and a large tightening force can be 
prevailed uniformly over the entire inclined surfaces of each of the 
contact flanges, which also improves the abrasion durability. 
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[0018] If a surface contact between the drum center shaft and the 
drive shaft is made possible in each of the form-locking portion and 
the contact portion around this form-locking portion in either of aspect 
of the connection device and the above connection device, a load in 
the direction crossing the shafts in the connection state of both the 
shafts can be sufficiently distributed and supported, and a fear of local 
abrasion, damage, etc. that may be caused by a load concentration 
above a specific point can be advantageously eliminated. 
[0019] Also, when a relative-rotation restricting means such as a 
detent key, detent pin, etc., for example, for the shafts is provided at 
the contact portion between the drum center shaft and the drive shaft, 
the torque of the drive shaft can be properly transmitted by the drum 
center shaft. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0020] 

FIG. 1 is a longitudinal sectional view showing a preferred 
embodiment of the device according to the present invention; 

FIG. 2 is a cross-sectional view taken along the line II-II in FIG. 

l; 

FIG. 3 is a longitudinal-sectional view similar to FIG. 1, showing 
another preferred embodiment of the device according to the present 
invention; 

FIG. 4 is a cross-sectional view taken along the line IV-IV in FIG. 
3; and 

FIG. 5 is a schematic front view showing a connection mode 
between the center shaft of a tire-building drum and the drive shaft on 
a building machine body side. 

BEST MODE FOR CARRYING-OUT OF THE INVENTION 
[0021] The present invention will be explained below with reference 
to preferred embodiments shown in the accompanying drawings. 
[0022] FIG. 1 is a longitudinal sectional view showing one preferred 
embodiment of the present invention, which is in the connection state 
of both the shafts. Reference numeral 1 denotes a center shaft of the 
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a tire-building drum, and 2 a drive shaft on a building machine body 
side. 

[0023] Here, at the respective shaft ends of the drum center shaft 1 
and the drive shaft 2 to be brought into contact with each other, there 
is provided a counter lock portion 3 comprising a projection and a 
recess fitting portion to be fitted to each other. Into the head portion 
of the drive shaft 2 having a slightly enlarged diameter, one end of a 
cylindrical member 4 is screwed preferably with a trapezoidal screw 5. 
[0024] The form-locking portion at both shaft ends may be 
comprised of a fitting portion of a truncated cone shape, instead of the 
counter lock portion 3. 

[0025] Also, on the inner circumferential surface at the other end of 
the cylindrical member 4, as can be appreciated from FIG. 2 which is a 
cross-sectional view taken along the line II-II in FIG. 1, a plurality of 
cam rollers 6 rotatable around the respective center axes oriented in 
the radial direction are mounted with an equal angular interval of 90 
degrees, for example, in the circumferential direction. 
[0026] On the other hand, at the head portion of the drum center 
shaft 1, there is provided a flange 8 to be brought into contact and for 
making a surface contact with a large diameter portion 7 of the drive 
shaft 2. This flange 8 has a thickness required to be pressed firmly 
by the cam rollers 6 toward the drive shaft 1 based on the tightening 
displacement of the cylindrical member 4, which will be explained 
hereinafter, and has a high-hardness metal plate 9 such as a metal plate 
made of tool steel including high-speed steel, tool steel alloy, etc., for 
example, preferably at the contact portion between it and the cam 
rollers 6. 

[0027] This flange 8 has cutout portions 10 in the number corre- 
sponding to that of the rollers, for preventing interference with the 
cam rollers 6 of the cylindrical member 4 in the loosened state before 
tightening displacement, when the cam rollers 6 are situated at 
positions indicated by imaginary lines in FIG. 2, Entry of the flange 
8 into the drive shaft 2 side from the cam rollers 6 is enabled by the 
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action of these cutout portions 10. 

[0028] As also shown in FIG. 2, at a portion on the flange 8 side of 
the large diameter portion 7 in the drive shaft 2, at least one (4 pieces 
in FIG. 2) of detent keys 11 extending in the radial direction are 
mounted, and grooves to be fitted with the respective keys 11 are 
provided on the flange 8. 

[0029] Reference numeral 12 in FIG. 2 denotes a plurality of 
spanner engagement holes formed with an interval in the 
circumferential direction on the outer circumferential surface of the 
cylindrical member 4 and oriented in the radial direction, and the 
spanner engagement hole 12 functions to facilitate rotational 
displacement of the cylindrical member 4 by fitting an engagement 
projection 14 of a spanner 13 into it as shown by an imaginary line in 
FIG. 2. 

[0030] When connecting the drum center shaft 1 to the drive shaft 2 
as in the figure with the connection device constituted as above, the 
cylindrical member 4 is rotationally displaced into its loosened state, 
and in the state where the cam rollers 6 are positioned at their inactive 
positions as shown by imaginary lines in FIG. 2 with respect only to 
one of them by way of example, the drum center shaft 1 is advanced 
and displaced in order to allow the flange 8 to pass the cam roller 
positions. At the same time, fitting of the counter lock portion 3 and 
the fitting between the detent key 11 and the groove are achieved. 
Subsequently, by rotationally displacing the cylindrical member 4 by 
45 degrees, for example, in the tightening direction with the spanner 
13 or the like, each of the cam rollers 6 is made to ride over the flange 
8 as shown by the solid lines in FIG. 2 and a large pressing force 
toward the drive shaft 2 side is applied onto the flange 8 so that a 
required connection is established between both the shafts 1 and 2 as 
shown in the figure. 

[0031] In such a connected state between both the shafts 1 and 2, a 
load working on the tire-building drum in the direction crossing their 
center axes is sufficiently supported by the counter lock fitting portion 
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and the contact surface between the large diameter portion 7 and the 
flange 8. Thus, the rotational torque of the drive shaft 2 is positively 
transmitted to the tire-building drum all the time under the engagement 
between the detent key 11 and the groove. 

[0032] Disconnection of both the shafts 1 and 2, which had been 
connected in this way, can be performed easily and quickly by 
retracting and displacing the drum center shaft 1, with the cylindrical 
member 4 and the cam rollers 6 rotationally displaced into their 
loosened state. 

[0033] In this way, with the connection device as described above, 
both connection and disconnection of the drum center shaft 1 and the 
drive shaft 2 can be performed with high work efficiency. 
[0034] FIG. 3 is a longitudinal-sectional view, similar to FIG. 1, 
showing another preferred embodiment of the connection device. 
[0035] Here, at each of the shaft ends of a center shaft 21 of the 
tire-building drum and a drive shaft 22 on the building machine body 
side, contact flanges 23 and 24 to be brought into contact with each 
other and a counter lock portion 25 as a form-locking portion to be 
fitted with each other are provided, and inclined surfaces 26 and 27 
are provided at each of the contact flanges 23 and 24 which gradually 
thin them outward in the radial direction from the flange disposed 
shaft side. 

[0036] Also, as can be appreciated from FIG. 4 showing the cross- 
section taken along the line IV-IV in FIG. 3, one end of each of a pair 
of arcuate members 28 and 29 in the form of substantially semi- 
circular members is hinge-connected. A hinged clamp 34 comprising 
a tightening means 33 constituted, for example, by a bolt 30 mounted 
on one arcuate member 28 capable of oscillation, a nut 31 screwed 
therein and a clevis member 32 provided on the other arcuate member 
29 provided on the other ends of them, is disposed around both the 
contact flanges 23 and 24 in the mutually contact state over those both 
contact flanges 23 and 24. A groove formed on the hinged clamp 34 
and fitted to both the contact flanges 23 and 24 is made as a groove 35 
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preferably having a tapered sidewall to make surface contact to be 
brought into contact with each of inclined surfaces 26 and 27 of the 
respective contact flanges 23 and 24. 

[0037] Here also, the counter lock portion 25 and each of the 
5 contact portions of the contact flanges 23 and 24 around it are 

preferably caused to make a surface contact. Alternatively, in the 
contact portions of both the shafts 21 and 22, a relative-rotation 
restricting means is preferably provided for those shafts comprised 
preferably of a plurality of detent keys 36 mounted on the contact 

10 surface side of the flange 24 and extending in the radial direction and 
a groove formed on the contact surface of the other contact flange 23 
and being fitted with each of the keys 36, for example. 
[0038] Mutual connection between both the shafts 21 and 22 with 
such a device can be made easily and rapidly by advancing the center 

15 shaft 21 of the tire-building drum so as to realize counter lock fitting 
of those shafts 21 and 22 and fitting between the respective detect 
keys 36 and the groove, and by subsequently disposing the hinged 
clamp 34 in the open state around both the flanges 23 and 24 and then, 
by sufficiently tightening the tightening means 33 of the clamp 34 so 

20 as to firmly fix both the flanges 23 and 24 under cooperation of the 
flange inclined surfaces 26 and 27 and the tapered sidewall of the 
groove 35 of the clamp 34. 

[0039] Loads, torques, etc. in the respective directions under the 
above connection state are sufficiently supported and properly 
25 transmitted, as with the previous embodiment. 

[0040] Disconnection of both the shafts 21 and 22 can be also 
performed efficiently by the operation in the order opposite to those 
explained above. 

[0041] Although not shown in the drawings, in this connection 
30 device, by disposing a jig for attachment / removal of the hinged 

clamp 34, connection and disconnection of the tire-building drum can 
be easily automated. 

[0042] In the above mentioned, the relative-rotation restricting 
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means for both the shafts is comprised by a detent key and a groove 
fitted in it, but the restricting means can be also constituted by a pin 
stuck along the contact portion of both the shafts or in the direction 
crossing the contact surface and a groove or a hole allowing striking 
thereof. 

[0043] Furthermore, depending upon the formation mode of the 
counter lock fitting or the like, the restricting means may be replaced 
by spline fitting, serration fitting or the like at that portion. 

INDUSTRIAL APPLICABILITY 
[0044] It will be appreciated from the foregoing description that, 
with the connection device according to the present invention, 
connection and disconnection works of the center shaft of the tire- 
building drum and the drive shaft on the building machine body side 
can be both performed with far higher efficiency than the conventional 
techniques. 

[0045] Moreover, according to the present invention, safety and 
durability can be sufficiently improved, while costs, occupied space, 
etc. can be sufficiently kept low. 
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